PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-198221 
(43)Date of publication of application : 1 1.07.2003 

(51)lnt.CI. H01P 5/10 

H01F 19/06 
H03H 7/42 



(21) Application number : 2001- (71)Applicant : FDK CORP 

391132 

(22) Date of filing : 25.12.2001 (72)lnventor : NISHIZAWA HIROBUMI 

HIGUCHI SATOSHI 



(54) CHIP-TYPE LAMINATED BALUN ELEMENT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit a stabilized frequency characteristic and 
proper characteristics, while avoiding generation of resonance or the like caused 
by an unwanted mode. 



SOLUTION: In the chip type laminated balun element, two or more sets of A/4 
coupled strip lines mutually electromagnetically coupled are embedded in a 
dielectric chip in such a manner as overlapped in a vertical direction to the 
mounting surface of the chip, and one end of the strip line positioned within the 
dielectric chip and an external electrode are connected by a lead line. In this 
case, lead lines 12, 22 and 31, positioned on layers adjacent to strip lines 14, 24 
and 28, intersect at right angles to the striplines and are provided so that the strip 
lines except for the intersected parts do not overlap. A part of the lead line 
parallel to the stripline is formed, being preferably spaced from the stripline by a 
distance, equivalent to the pattern interval of the trip line or more. 



LEGAL STATUS 

[Date of request for examination] 29.09.2004 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The group of lambda / 4 joint stripline which is carrying out the 
electromagnetic coupling mutually Two or more sets, In the chip mold laminating 
balun component with which between the stripline edges and external electrodes 
which are laid underground in the condition of having superimposed 
perpendicularly to the component side in the dielectric chip, and are located in a 
dielectric chip is connected with the cash-drawer line The cash-drawer line 
located in the layer which adjoins a stripline is a chip mold laminating balun 
component characterized by being formed so that a right angle may be 
intersected to this stripline when it sees in the direction of a laminating, and it 
may not lap with this stripline other than an intersection. 
[Claim 2] A part parallel to the stripline of a cash-drawer line is a chip mold 
laminating balun component according to claim 1 currently formed after only 
pattern spacing of a stripline, an EQC, or the distance beyond it has separated 
from this stripline. 

[Claim 3] It is the chip mold laminating balun component according to claim 2 
whose cash-drawer lines 2 sets of groups of lambda / 4 joint stripline which is 
carrying out the electromagnetic coupling mutually are arranged, each stripline 



has a rectangle curled form pattern, and are the shape of a straight line, the 
shape of an L type, and a crank-like pattern. 

[Claim 4] The external electrode pattern of the vertical side of a dielectric chip or 
an underside is a chip mold laminating balun component according to claim 1 to 
3 currently formed of printing. 

[Claim 5] The chip mold laminating balun component according to claim 1 to 4 
with which the direction discernment marker is formed in the dielectric chip top 
face of printing. 

[Claim 6] The chip mold laminating balun component according to claim 1 to 5 to 
which the medium ground electrode intervenes among the groups of the stripline 
which is carrying out the electromagnetic coupling mutually. 
[Claim 7] The upper part and/or the chip mold laminating balun component 
according to claim 1 to 6 under which the outside ground electrode is laid caudad 
of the stripline group by which the laminating is carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] When this invention is described in more detail about the 
balun component used in order to change an unbalance signal and a balanced 
signal mutually in a high frequency circuit, it relates to the chip mold balun 
component of the laminated structure which prevented generating of 
unnecessary resonance mode etc. as the cash-drawer line connected with a 
stripline and it intersected the right angle. 
[0002] 

[Description of the Prior Art] A balun component is a converter used in order to 
change an unbalance signal and a balanced signal mutually in a RF circuit. In 
recent years, the chip mold laminating balun component of the structure which 
laid underground the joint stripline which is carrying out the electromagnetic 
coupling mutually into the dielectric chip is developed with the demand of a 
miniaturization of various electron devices. 

[0003] As an example of structure, there is structure carries out opposite 
arrangement of lambda / 2 joint stripline, and the two lambda / 4 joint striplines 
(however, lambda expresses operating wavelength), and lambda / 4 joint stripline 
of the one half of lambda / 2 joint stripline, the remainder of one lambda / 4 joint 
stripline, and a lambda / 2 joint stripline, and another side were [ structure ] made 
to carry out an electromagnetic coupling mutually conventionally. The unbalance 
transmission line is connected to lambda / 2 joint stripline, and it is used, 
connecting a balanced transmission line to each of two lambda / 4 joint striplines. 
[0004] However, in order that this structure might form lambda / 2 joint stripline, 
the large chip area was needed, and there was a limitation in a miniaturization. 
Then, the configuration using the group of lambda / 4 joint stripline which carries 
out an electromagnetic coupling to mutual [ 2 sets of] is proposed as other 
structures. In order to connect with an external line, a cash-drawer line needs to 
be used for each stripline, and it needs to connect it with the external electrode of 
a dielectric chip. This cash-drawer line consists of conventional techniques so 
that between the stripline edges and external electrodes which are located in a 
dielectric chip may be linearly connected by the minimum distance. 



[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the 
conventional technique, since the cash-drawer line is formed so that between a 
stripline edge and external electrodes may only be connected linearly, the 
stripline and the cash-drawer line have composition which crosses aslant. 
Therefore, the resonance by the unnecessary mode etc. occurred, frequency 
characteristics became instability and there was a worsening fault. 
[0006] The object of this invention is being able to prevent generating of 
unnecessary resonance etc., and frequency characteristics 1 being stabilized and 
offering a good chip mold laminating balun component. 
[0007] 

[Means for Solving the Problem] The group of lambda / 4 joint stripline which is 
carrying out the electromagnetic coupling mutually this invention Two or more 
sets, In the chip mold laminating balun component with which between the 
stripline edges and external electrodes which are laid underground in the 
condition of having superimposed perpendicularly to the component side in the 
dielectric chip, and are located in a dielectric chip is connected with the cash- 
drawer line The cash-drawer line located in the layer which adjoins a stripline It is 
the chip mold laminating balun component characterized by being prepared so 
that a right angle may be intersected to this stripline when it sees in the direction 
of a laminating (it is perpendicularly to a component side), and it may not lap with 
this stripline other than an intersection. Here, as for a part parallel to the stripline 
of a cash-drawer line, it is desirable to be formed after only pattern spacing of a 
stripline, an EQC, or the distance beyond it has separated from this stripline. 
[0008] In a typical example, the group of lambda / 4 joint stripline which is 
carrying out the electromagnetic coupling mutually is arranged up and down in 2 
sets and a dielectric chip. Each stripline has a rectangle curled form pattern, and 
let cash-drawer lines be the shape of a straight line, the shape of an L type, and 
a crank-like pattern to it. As for the external electrode pattern formed in the 
vertical side or underside of a dielectric chip among external electrodes, forming 



by printing is desirable. Also as for a direction discernment marker, it is desirable 
to form in a dielectric chip top face by printing. 

[0009] You may constitute so that a medium ground electrode may intervene 
among the groups of the joint stripline which is carrying out the electromagnetic 
coupling mutually. Unnecessary electromagnetic association between the groups 
of a joint stripline can be prevented by it. Moreover, the upper part of the whole 
stripline group arranged in the vertical direction in these dielectrics chip and/or 
the configuration which lays an outside ground electrode underground caudad 
are also effective. Leakage of the electromagnetic wave to the exterior can be 
reduced by it, and the adverse effect done to other devices can be reduced to the 
minimum. 
[0010] 

[Example] Drawing 1 is the explanatory view showing one example of the chip 
mold laminating balun component concerning this invention, and decomposes 
and shows the internal structure. This is an example which carries out printing 
formation and carries out the laminating of the conductor pattern required on a 
dielectric substrate. Up, the laminating of the dielectric substrate is turned in the 
following sequence from the bottom. 

[0011] The lowest layer is the dielectric substrate 10 which printed on the 
underside the same external electrode pattern as the maximum upper layer 
mentioned later (therefore, not shown [ the external electrode pattern ]). 
Moreover, request number of sheets and the dielectric substrate which is not 
printed at all may be formed if needed. 

[0012] The dielectric substrate 13 which moreover printed the 1st cash-drawer 
line 12, and the dielectric substrate 16 which printed the 1st stripline 14 appear. 
The 1st stripline 14 has a rectangle curled form pattern, and the periphery edge 
is formed so that the after [ the substrate right (back) ] edge d may be arrived at. 
On the other hand, the 1st cash-drawer line 12 of the layer which adjoins it is an 
L type-like pattern, and it is prepared so that between the inner circumference 
edge of the 1st stripline 14 and the edges e of the substrate central back may be 



connected through beer hole connection (it expresses as a broken line). In 
addition, beer hole connection embeds an electrical conducting material in the 
minute hole formed in said inner circumference edge, and the configuration 
which makes electric connection between layers by it is said. On the dielectric 
substrate 16, request number of sheets and the dielectric substrate 17 which is 
not printed at all are formed if needed. The dielectric substrate 20 which 
moreover printed the 2nd stripline 18 appears. The 2nd stripline 18 is the 
configuration which is common in the 1st stripline 14, it has a rectangle curled 
form pattern used as physical relationship which laps mutually, and the periphery 
edge is formed in the shape of a straight line so that the substrate left trailing 
edge f may be arrived at. The inner circumference edge of the rectangle curled 
form pattern of the dielectric substrate 20 is disconnection (opening). On the 
dielectric substrate 20, request number of sheets and the dielectric substrate 21 
which is not printed at all are formed if needed. 

[0013] The dielectric substrate 23 which moreover printed the 2nd cash-drawer 
line 22, and the dielectric substrate 26 which printed the 3rd stripline 24 appear. 
The 3rd stripline 24 has a rectangle curled form pattern, and the periphery edge 
arrives at the edge a front left of a substrate. On the other hand, the 2nd cash- 
drawer line 22 is a crank-like pattern, and it is prepared so that between the inner 
circumference edge of the 3rd stripline 24 and the substrate left trailing edges f 
may be connected through beer hole connection (it expresses as a broken line). 
On the dielectric substrate 26, request number of sheets and the dielectric 
substrate 27 which is not printed at all are formed if needed. Furthermore, the 
dielectric substrate 30 which printed the 4th stripline 28 on it, and the dielectric 
substrate 32 which printed the 3rd cash-drawer line 31 appear. The 4th stripline 
28 also has the rectangle curled form pattern, and the periphery edge is attained 
to the edge b of substrate central this side. On the other hand, the 3rd cash- 
drawer line 31 is a crank-like pattern, and it is prepared so that between the inner 
circumference edge of the 4th stripline 28 and the edges c front right of a 
substrate may be connected through beer hole connection (it expresses as a 



broken line). The rectangle curled form pattern of the 3rd stripline 24 and the 4th 
stripline 28 has a common configuration, and they are taken as physical 
relationship which laps mutually. 

[0014] On the dielectric substrate 32, request number of sheets and the dielectric 
substrate 33 which is not printed at all are formed if needed. Furthermore, as the 
maximum upper layer, the dielectric substrate 36 which printed the external 
electrode pattern 34 and the direction discernment marker 35 is formed. The 
external electrode pattern 34 is a rectangle-like, it sets spacing to two sides (at 
drawing 1 R> 1 , they are the front side and the back side) which counter, and 
array formation is uniformly carried out three pieces at a time by a total of six 
pieces and print processes. Moreover, the direction discernment marker 35 is 
brought near by one side ( drawing 1 left-hand side of space) of the dielectric 
substrate 36, and prints. 

[0015] In such sequence, the laminating of the dielectric substrate is carried out, 
and it unifies, and considers as a chip type element. It becomes the structure laid 
underground where the group of the joint stripline which is carrying out the 
electromagnetic coupling mutually is perpendicularly overlapped to a component 
side in 2 sets (the group of the 1st stripline 14 and the 2nd stripline 18, and group 
of the 3rd stripline 24 and the 4th stripline 28), and a dielectric chip. That is, the 
common rectangle curled form pattern will constitute lambda / 4 joint stripline 
from each class substantially, and the other part will be called the pattern for 
connection. 

[0016] As eventually shown in drawing 2 , six external electrodes 41 are formed 
in the lateral surface of the dielectric chip 40, and it connects with the edge of 
each stripline, and the edge of each cash-drawer line in respect of the tip side. 
Therefore, each external electrode 41 will be formed so that it may result [ from 
the side face which the edge of a conductor pattern has exposed ] in both a top 
face and lower ** (component side), and the direction discernment marker 35 
(mark to show the directivity of a chip) will be located in a top face. And the 2nd 
stripline 18 and 3rd stripline 24 will be mutually connected by the external 



electrode (Sign f shows) of the left-back location of the six external electrodes 41 . 
[0017] As mentioned above, all the die length (the die length of the rectangle 
curled form pattern which serves as the same configuration by the striplines 
which constitute the group) as a joint stripline is set as one fourth of the die 
length of the operating wavelength lambda. Therefore, this chip mold laminating 
balloon component can be expressed like drawing 3 R> 3 in equal circuit. The 
sign of each terminal supports the sign which shows the location of drawing 1 , 
and the sign of the external electrode of drawing 2 . An unbalance terminal, and 
b and e become a grounding terminal (GND), c and d become a balanced 
terminal, and a becomes a terminal for the internal connection whose f connects 
the 2nd and the 3rd stripline. 

[0018] The dielectric substrate to be used consists of an alumina etc. For a 
miniaturization, an ingredient with big specific inductive capacity is desirable. 
After printing a conductor pattern with conductive paste (for example, silver 
paste), carrying out a laminating in predetermined sequence and carrying out 
application-of-pressure unification with screen printing on it as the typical 
manufacture approach using a non-calcinated dielectric ceramic sheet (green 
sheet), there is the approach of calcinating. In addition, the approach of forming a 
conductor pattern on a dielectric substrate, carrying out a laminating through a 
glue line in predetermined sequence, and unifying may be used. By the approach, 
a dielectric ceramic substrate [ finishing / sintering ] can also be used and other 
resin substrates can also be used. 

[0019] Next, drawing 4 explains in more detail the pattern structure which is the 
description of this invention. In this invention, when it sees in the direction of a 
laminating, the cash-drawer line of the layer which adjoins a stripline intersects a 
right angle to this stripline, and except the intersection, it is prepared so that it 
may not lap with this stripline, and the description is in this point. The relation 
between the 3rd stripline 24 and the 2nd cash-drawer line 22 is shown in B of 
drawing 4 , and the relation between the 4th stripline 28 and the 3rd cash-drawer 
line 31 is shown for the relation between the 1st stripline 14 and the 1st cash- 



drawer line 12 in A of drawing 4 at C of drawing 4 . With a continuous line, all 
show a cash-drawer line side for a stripline side with a broken line. As shown in 
each drawing, all of a stripline and a cash-drawer line are the physical 
relationship which intersects perpendicularly. 

[0020] Moreover, a part parallel to the stripline of a cash-drawer line in this 
example is the pattern spacing WO of a stripline. It forms, after only an EQC or 
the distance beyond it has separated from this stripline. Therefore, the short 
auxiliary line 38 is established in inner circumference one end, and it is made for 
the cash-drawer line 22 to be connected at the head, for example in the case of 
the 3rd stripline 24. In addition, it is spacing which looked at the cash-drawer line 
and the stripline superficially W1 It is shown. Thus, with constituting, generating 
of resonance by the unnecessary mode between a cash-drawer line and a 
stripline can be prevented. 

[0021] Drawing 5 is the explanatory view showing other examples of the chip 
mold laminating balun component concerning this invention, and decomposes 
and shows the internal structure like drawing 1 . This is also the example of the 
structure which prints and carries out the laminating of the conductor pattern 
required on a dielectric substrate. Since the configuration of a stripline or a cash- 
drawer line, arrangement, etc. are the same as that of the example of said 
drawing 1 , in order to simplify explanation, they give the same sign to a member. 
The ground electrode is incorporated in this example. Up, the laminating of the 
dielectric substrate is turned in the following sequence from the bottom. 
[0022] The lowest layer is the dielectric substrate 10 which printed on the 
underside the same external electrode pattern as the maximum upper layer 
mentioned later. The dielectric substrate 51 which moreover formed the ground 
electrode pattern 50 in the whole surface mostly is carried. Only a lateral (it is the 
longitudinal direction of space at drawing 5 ) center section arrives at even the 
substrate edge of order (this side and back), and the ground electrode pattern 50 
is a configuration which has withdrawn a little rather than the periphery edge of 
the dielectric substrate 51 on the whole except it. This serves as an outside 



(below) ground electrode. On the dielectric substrate 51 , request number of 
sheets and the dielectric substrate 52 which is not printed at all may be formed if 
needed. 

[0023] The dielectric substrate 13 which moreover printed the 1st cash-drawer 
line 12, and the dielectric substrate 16 which printed the 1st stripline 14 appear. 
The end of the 1st cash-drawer line 12 is connected to the inner circumference 
edge of the 1st stripline 14 by beer hole connection. On the dielectric substrate 
16, request number of sheets and the dielectric substrate 17 which is not printed 
at all are formed if needed. The dielectric substrate 20 which moreover printed 
the 2nd stripline 18 appears. The inner circumference edge of the 2nd stripline 
18 is disconnection (opening). 

[0024] On the dielectric substrate 20, request number of sheets and the dielectric 
substrate 21 which is not printed at all are formed if needed. The dielectric 
substrate 54 which moreover formed the entire ground electrode pattern 53 
mostly is located. This ground electrode pattern 53 also arrives at even the 
periphery edge of order, and except it, only the lateral center section is formed 
somewhat smaller than the periphery edge of the dielectric substrate 54, and 
serves as a medium ground electrode. On the dielectric substrate 54, request 
number of sheets and the dielectric substrate 55 which is not printed at all are 
formed if needed. 

[0025] The dielectric substrate 23 which moreover printed the 2nd cash-drawer 
line 22, and the dielectric substrate 26 which printed the 3rd stripline 24 appear. 
On the dielectric substrate 26, request number of sheets and the dielectric 
substrate 27 which is not printed at all are formed if needed. Furthermore, the 
dielectric substrate 30 which printed the 4th stripline 28 on it, and the dielectric 
substrate 32 which printed the 3rd cash-drawer line 31 appear. 
[0026] On the dielectric substrate 32, request number of sheets and the dielectric 
substrate 33 which is not printed at all are formed if needed. The dielectric 
substrate 57 which moreover formed the ground electrode pattern 56 in the 
whole surface mostly is located. Only a lateral center section arrives at even the 



periphery edge of order, and this ground electrode pattern 56 is also the 
configuration which has withdrawn a little rather than the periphery edge of a 
dielectric substrate except it. This serves as an outside (above) ground electrode. 
Furthermore, the external electrode pattern 34 and the dielectric substrate 36 
which printed the direction discernment marker 35 are formed as the maximum 
upper layer. 

[0027] In such sequence, the laminating of the dielectric substrate is carried out, 
and it unifies, and considers as a chip type element. It is laid underground where 
the group of the joint stripline which is carrying out the electromagnetic coupling 
mutually is perpendicularly overlapped to a component side in 2 sets (the group 
of the 1st stripline 14 and the 2nd stripline 18, and group of the 3rd stripline 24 
and the 4th stripline 28), and a dielectric chip, and a medium ground electrode 
intervenes among them, and it becomes the structure where the outside ground 
electrode was laid underground further up and down. The function to prevent that 
unnecessary electromagnetic association produces a medium ground electrode 
among the groups of the joint stripline which is carrying out the electromagnetic 
coupling mutually is achieved. An outside ground electrode achieves the function 
which prevents electromagnetic field leaking out of a chip. 
[0028] Although each of each above-mentioned examples is examples 
manufactured with a sheet laminated layers method, manufacturing by the 
printing lamination is also possible. A printing lamination is the approach of 
making it into a layered product by screen-stenciling and piling up the ceramic 
pattern which used the ceramic paste (for example, slurry containing an alumina 
and powder, such as glass), and the conductor pattern using conductive paste 
(silver paste etc.). Even if such, the chip type element which carried out 
laminating unification is obtained. Actually, in order to raise productive efficiency, 
it considers as the many picking method which prints so that the same pattern 
may be arranged regularly all around, cuts in all directions behind a laminating, 
and is started for one-piece one chip. And the approach of preparing an external 
terminal in a side face after baking may be used, or the approach of calcinating, 



after forming an external terminal in a side face at reverse may be used. Many 
approaches of picking are used also with a sheet laminated layers method. 
[0029] In addition, in each above-mentioned example, although the external 
electrode pattern is formed in vertical both sides of a dielectric chip, the 
configuration formed only in an underside (component side) is sufficient as it. 
Although forming at the time of laminating printing is desirable as for an external 
electrode, it may be produced after cutting baking. About a ground electrode 
pattern, from a viewpoint of the improvement in a property, although preparing is 
desirable, it may not need. 
[0030] 

[Effect of the Invention] When the cash-drawer line where this invention is 
located in the layer which adjoins a stripline as mentioned above sees in the 
direction of a laminating, it intersects a right angle to this stripline, and except an 
intersection, since it is the chip mold laminating balun component prepared so 
that it may not lap with this stripline, there is no possibility that resonance by the 
unnecessary mode etc. may occur, frequency characteristics are stable, and a 
good property is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing one example of the chip mold 

laminating balun component concerning this invention. 

[Drawing 2] The appearance perspective view of the chip mold laminating balun 

component. 

[Drawing 3] The explanatory view showing the equal circuit of the chip mold 
laminating balun component. 

[Drawing 4] The explanatory view showing the configuration and physical 
relationship of a stripline and a cash-drawer line. 

[Drawing 5] The explanatory view showing other examples of the chip mold 

laminating balun component concerning this invention. 

[Description of Notations] 

12 1st Drawer Pattern 

14 1st Stripline 

18 2nd Stripline 

22 2nd Drawer Pattern 

24 3rd Stripline 

28 4th Stripline 

31 3rd Drawer Pattern 

34 External Electrode Pattern 

35 Direction Discernment Marker 

10, 13, 16, 17, 20, 21, 23, 26, 27, 30, 32, 33, 36 Dielectric substrate 
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©^ y ^fi/i7>jR^iCBB-«-« *>©T&£. 
[0002] 

[g£*©88l] ;n-7 jtSJgjglUggJtfc^-cW 

rs>5„ i£¥> sa^T^wxo/hgsfb©^^-, 
■c. tB2<c»ais^LTt,>.&*££-x h y * 7*7.* >*gt 

? ^Ka&Cfctffji©^ 9 7-Sffljf /-<7 50 
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[000 3] mtWkO-mt lt«, A/2*g^X h 
'J^7-/>i200A/4S^h>j7^7'f> ({E 
U Atiffiffl^S^Sf ) £*tloJBeSU A/2fi^ 
h'Jv^-f >©^<h-^7© A /4 Ifr^X h >J ? 7*7 
-T>. A/2*S^X h U *77^>©8l8l"<!:ffid3©A/ 

4ii-&x h y •? 77 -c >*5tasicm»^-r * «t ?fc 0 

fc«lil*i£> A/2 * y 5. 7*7 4 >tc^^@e 
iii^gS^Si^L'. 2o©A/4*S^X h>; y77-f>© 

[0 0 0 4] l/JfcU C©«jt«. A/2i^hU5- 
7-7 -{Is Ztdbtcfcl** v ■TMBtifiBmttt 

2 jffi©fflSfcm^^r ^ A /4*£-£X h 'J -7 7*7 
-<>©ffi5rfflt^»JS*sS^S*iri^„ SX h y » 7" 

7 ^ajj8g8Stc^r-sfcJ6(cgii±}L7-r>*« 

t»THm^^7 , ©^g|5S^(cS8<'^*i*S 0 C©?l 

tbu^-fx*. «*«*-ctt. ^«^^^7-rt«c(4ar 
b y 5» 7-7-^>^<ti1-a5^ffii©P^itt^)«:ft3@ 

[000 5] 

[^W*i^0J:^i-r5^S] ±fB©J:^{c. 
fB-C{i§lttt7-<>A5. X h y ^7"^-OJSi^aJSg 

«t>. x h y ?7-7^><t?imL/7^>iA^i*{i:3^-r 

[000 6] **ei©BW». TStt^SKc i'©^*?r 
[000 7] 

^C.-ru^A/4^X h y ^ 7 , 7'C>©iffi7!iS2ifflli( 

±. mmw?- ? 7-*-ci^BBtc*f L-caa^isjjcsa 
fct^sr-aissn. nsftf^wcfigTsx h y » 
7"7-f>si if gun® t ©w*i? 1 m 0 7 > -cm&tir 

■> 7"M»e^t7 >^tcteti-c, x h y s. 77 A 

(H^ffltc*tbrs@:^FiS]) (cmte^Ftc^x y ^7*7 

7*7 -f ><bs%e.*c»j: 5tcg:w6nri»-5c t*ft 
mt?z>? v^mmm'^^^v&z. cct?, urn 
l 7 >©x h y v 7*7 > i^f ^a$^». x h y y 

7-7-0©v^->KPSi^fcL/< B-5-*aJiLh©^l8 
/cWBex h y ?75J>if>bmhttW&vBi$.£tixi,> 

[0008] mmmtzmTa, tnmcm^^Lxi^ 
a/4*s#x f y -^7-7^>©ifi*2ia. m^?^ 
*t?±T{ciEa-r «x h y ^ 7-7 >«3isg?ia## 



(3) 
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®&©5 tj^mfc? 9 :7"©_kTffi4> L. < «Tffi«:^fiS-r 
EST*©***? * 

[0009] ustcvttiteL'Cosis&x h y 
•Y>©ifflP]±©(SIK:. t>rar-^SffiiWat5J:^K 

mm±<Dm<D*mt3:nwmi£*m±-e% *>. ^ 10 

[00 10] 

[0011] &th«. m^-r-s^jjii^sKD^-ajm 

[0012] -e©±fC. JHl©3lffib-5^>l 2&EPS51J 

L/ciim{$s« 1 3 . i<Dxb')y?7 4>i4 
i&Mi>itmm#&g. 1 6 #iss„ mioxyvv 75 

■i > 1 4 (i^jg^lr ^^-vlrtl/, ^©ttMigti 30 
(H) i®dtc^TS«fc^K^fiS3*irc»-5.„ ffc 
-eiatcpgf Sg€>mi©5lttiL.7W > >l 2«L^ 

®i»<fc*«+£H©i& ei0H*tr^« ({Ki^-Cft 

^) *7>u-cjg<*J:5K:ia:f7-i5ftS. fcfctfr7dgi8£ 

©±CC. S2©^h^-77018 SrEPOTttegfUffc 40 

g«2oai$s*. I2©xh';^7^>i8«, sru 
* «t ^ fc&Hw^ 1 1£ zmimm # «rc * - > l . 
stress. fti«2 ocojsiii^tttM^-^o 

F^igBWIfifc ^» -C&S. ^«<*3«2 o©± 

[0013] -e©±{c. m2©?iai/7-^>2 2*epm 

L,fciS^#S«2 3. MI3©^K';^7^>2 4 50 
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£EP0Jt,fcifm#g«2 6*S*££„ Si3©X h y 9:7*5 
-f>2 4tt»i#ttA-ii->^L. -frCtfi-SiStt 

2 2«^^>f ^^^->-c&-d-c, S3oxm;^t' 
5^>24 ©rtjsig i sffisg^ f t <Dm & vTK&m 

2 6©±tC, ifitSCClED-C, MMtftSS:. H&EPJ5PJ3J-IT 

t>&o§§m«-s®2 7*|gws. m«:^©±k:. im© 

* h 'J 9 rT^-f >2 8 £EPPJL/fclf^i*g«3 0 . Rtf 
^3©?IHJb7W>3 l*EPJgiJUitSimftS«3 2*s«S 
■5. m4©xhyy^7^>2 8€>35§JKS^^«/^- 

^fitte*). -e©^sg«se*5^B>r©jgbS:-c 
^rs„ ffe^. m3©?iffib7-Y>3 in?7>^ 
s->T*-7t. ^4©^ h y ■?-75>(>2 8<D&mm 

^/M^rK<-J:^«cS:wens. JH3©* h y » 

>2 4i$4©^ h y »^7-f>2 8©t6fjSttt»;^ 

[0014] mn#mm3 2©±tc, ^{ct&D-r. 

MtJcS. {6JfeEPJBJ3ft-c<,>frl,>^lt{*S«3 3*s9:W 

Jg(CS±^ibT, ^S8^S^-*->3 4 i 3^18 
J3Iv-*3 5 t*EnJ51ILfc^ftSffi 3 6*^^,, 

gpm«^-*->3 4«*gjt£tK-c&i9 1 >st[Si-r.5 2ja (s 
iTw#iu©ffliH©ia) tcrap§**si,>-c 3<i-ro. ^ 
tfeffl, EPBiK-c^i^ccE^fiSsn-ct^. *fc« ^ 

I&I^lJv-*3 5tt. Sim««S3 6©>tfflfl (0 1 T-B 

isffi©£<W) {c^F-a-TEniii-rs. 

[0015] C©J: 5 Jfe««:-Cit^^»«€:a/1L'-C- 

xkj y7 , 5'C>©«*s2iffl (lioxh y y^?>f> 

1 4iS2©^ h 'J y 1 8©S. &tm3©* 

h 'J ^7-{>2 4if4©X h 'J s»^-f>2 8© 

[0016] ft^e*jK«s2tc^-r c fc'5tc, iimft^y 
7*4 0 ©^fflffitc 6 ®m©^gpme4 1 sriaw. 
(BMKr#^ h y 5. f^A^omsm.u^m^V'iiy 
(Dffisntmm-r -s. sto-c, «^am«4 1 
*->©a8gB#gmbT(,>&M®a>e>±B£TM 

ffi) ©5l^-«:M*<fc^ic^L. ±®(c^-(S]^giJ-7-* 

3 5 (**:f©#iajtt*wr&A©BBl> dJffiar^C 
ttCJfeS. ^Lt, 6@^r©51-a5^S4 1 ©5^©SS 
©fig©^St5mS (^f -C^T) (Cct-^T. 312©* 
h y s» ^7 -f > 1 8 iS3 ©* h y » ^7 -C> 2 4 i*i 

[0017] Birf2©«fco«:. is^xh y y-/7Y>£i/ 



(4) 
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^r«ffl«fiA©i/4cr>«SK:H3esnr^5. fit-? 

3C0<t5(Cftlfl, c &j&=f-<DnnitZ. Bl<Dffi»*5Vr 
WWS?-, b<he^r-^S8^- (GND) . cid^ 

[0018] 8*m?zmnimmz, wlut**** io 

x*y->HJBOffifc<fcoT*f*'*~x h (f|jta«^- 
x h ) tswm * - > £euej l , mmomff xmm l 

[0019] ^fc^MO«F«r**Ajr->«»6CO 

fiifcJUtfSR:. F "J * *9 -f >K»itiWIK:sa 

h V v-fvAls 1 4£^ri©5IWL/^>f>l 2©H«* 
S4CDACC, fH3<DX h y ^7-/>244S2©?IHi 

^>284^3O?[ffl07>f>3 1<DR|«*EI4<Z>CK: 30 

[0020] i/c^iMtit situu^ >®xf-y 

2 2j&*#*J;3K:-r*. ft*?, 3lffiL5-f>&xh y 
Sfclftdw-sci-c, 3iaL^><h*h y sr^-f> 

[0 02 l]B5«, 4»«(c«*^»5 r ffl8W^> 
X h y * 79 A >*5ltti L 5 Y >Q«ttt>EH& 50 
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VOW 1 <OldfiffliH«35cO'C fc 3MB*nBfrftr**:«> 

[0022] stisb, sa-r^a±Jiii5i«icD^fspm 

MS tlX I » ttt 5 2 tWtt fe<fc l^c 

[0 02 3] *©±K1. »l©5ltBl/^-f > 1 2£EP@1J 

isfcStttft&Ki 3. fti<z>* h y >i 4£Ep 
Mo/t^m#ssi bjmb*. mi<D?m\sU>i 2 
o— m*VT7$gMic<t:r>xmi<DA hy *:/^-f>i 
4©rtJMSK&3^3ft£ 0 WtftWRlBOiK:. iCW 

*EPJWLfcBW«««2 0*tt«- ££2©* h y 
[o 02 4] ^it#g«2 oo±cc, £>S«:iSDr. 

Mt$^C. ■filfcHIJWStlT^&C*BWi*»«2 ltRW 

L/ tcmn#m& 5 4 amurr . c<dt- xnm* * 
->5 3^>. m>fa<D*&m<ofrtm'im9\-mmiz * x 

[0025] ^©±^c m2<Dmmi>5<<>2 2*tm\ 

L/cHlftSg2 3 , g3<DXhy^77^>2 4 ^rEP 

^>28^lfcif»lS30, ^3CD?imb^^ 
>3 1 &EPHLfcMtt£«3 2^iS4 0 
[0 02 6] mft4HR3 2(D±CC, s£»<C|£;pr. 9f 
ifttft, WfcHI«IShri»ftC»Wt#»«3 3 4RW 

^c»*3»ttr**, ctximm (JiW) r-^mi 

[6jaW«v-^7 3 5*BIMb%jmfmR3 '6«R»ft. 

[0027] c<djz 5 temfrxm^tesmzmm ux- 



(5) 



h ? ^ A Is 2 4 £814 ©X h -7 7*7 -f > 2 8 CD 

*g^x h m ><mm±<Dfs~c*mteim&m£ 

[0028] ±saos*te{s9(*. o-rftfci"- h«Jf i£ 
Ki^sgfswtsw EnpjSiiSr is^t * c £ 

Sfcrt<,>< ct-cmmw±? Soffit?* 5o ccD«fc-5tc 

mux im 1 m<r>* ? -nc®?> m*&®mmvttt-* 

[0029] Scte. ±fe<D&XJ60|-e«. ^SBH^* 
ttI*I±<0»S*6BRW* C £#SM* lA>*s> !£M?£ I/* . 
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[003 0] 
[@®OjS#*S4W] 

[0 3 ] *<D3- v 7Wm&'^ >^TO^ffi@8S*^-r 



[04] Xh'Jy ^^^^i^iajO^-YVifD^ttRD 1 

[^ 5 ] ^wrk.%*>?-v ymmm^^^i&^m 
12 miom%tuo^2-> 

14 S10X>U'7^7-f> 

18 m2(DX V V > 

2 2 Hi2©3ll?tfJl^£-> 

2 4 3! 3 OX h 'J -j 75 A > 

2 8 04 CDX h U » ^"'5 -f > 

3 1 S3©?[^ajl/-'^-> 
3 4 J1-ffl5^^"?-> 

3 5 ^SS)?^-* 

1 0, 1 3, 1 6, 1 7, 20, 2 1, 23, 2 6, 2 
7, 30. 32, 33, 36 ^mf*»« 



[02] 



[03] 



f • d 
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